This paper is concerned with the following nonlocal elliptic system of p,q -Kirchhoff type
Introduction and Preliminaries
We are concerned with the following nonlocal elliptic system of p, q -Kirchhoff type: which was proposed by Kirchhoff 1 as an extension of the classical D'Alembert's wave equation for free vibrations of elastic strings, where the parameters in 1.5 have the following meanings: ρ is the mass density, P 0 is the initial tension, h is the area of the cross-section, E is the Young modulus of the material, and L is the length of the string. Kirchhoff's model takes into account the changes in length of the string produced by transverse vibrations. Later, 1.5 was developed to the form
where M : R → R is a given function. After that, many people studied the nonlocal elliptic boundary value problem
which is the stationary counterpart of 1.6 . It is pointed out in 2 that 1.7 models several physical and biological systems, where u describes a process which depends on the average of itself e.g., population density . By using the methods of sub and supersolutions, variational methods, and other techniques, many results of 1.7 were obtained, we can refer to 2-12 and the references therein. In particular, Alves et al. 2, Theorem 4 supposes that M satisfies bounded condition M and f x, t satisfies condition AR , that is, for some ν > 2 and R > 0 such that 
then we have C < ∞. Furthermore, it is known from 17 that
where Γ denotes the Gamma function and |Ω| is the Lebesgue measure of Ω. Additionally, 1.11 is an equality when Ω is a ball.
Recall that u, v ∈ X is called a weak solution of system 1.1 if
for all ϕ, ψ ∈ X. Define the functional I : X → R given by
for all u, v ∈ X, and where
By the conditions M and F2 , it is easy to see that I ∈ C 1 X, R and a critical point of I corresponds to a weak solution of the system 1.1 . Now, giving x 0 ∈ Ω and choosing R 2 > R 1 > 0 such that B x 0 , R 2 ⊆ Ω, where B x, R {y ∈ R N : |y − x| < R}. Next we give some notations.
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Moreover, let a, c be positive constants, denote
1.16
Now we are ready to state our main results for the system 1.1 
Then, for each
there exists a positive real number ρ such that the system 1.1 has at least two weak solutions u i , v i ∈ X i 1, 2 whose norms in C 0 Ω are less than some positive constant ρ. 
Proofs of Main Results
Before proving the results, we state one multiple critical points theorem without the PalaisSmale condition of Bonanno in 13 and an equivalent formulation 14, Theorem 2.3 of Ricceri's three critical points theorem 15, Theorem 1 , which are our main tools. 
2.1
Then, for each 
ii There are a real number r, and u 0 , u 1 ∈ X such that Ψ u 0 < r < Ψ u 1 ;
Then there exist an open interval Λ ⊆ 0, ∞ and a positive real number ρ such that, for each λ ∈ Λ, the equation Ψ u λΦ u 0 has at least three weak solutions whose norms in X are less than ρ.
First, we give one basic lemma.
Lemma 2.3. Assume that M and F2 hold; let
for all u, v ∈ X. Then Ψ and Φ are continuously Gâteaux differentiable and sequentially weakly lower semicontinuous functionals. Moreover, the Gâteaux derivative of Ψ admits a continuous inverse on X * and the Gâteaux derivative of Φ is compact.
Proof. By condition M , it is easy to see that Ψ is continuously Gâteaux differentiable. Moreover, the Gâteaux derivative of Ψ admits a continuous inverse on X * . Thanks to p > N, q > N, and F2 , Φ is continuously Gâteaux differentiable and sequentially weakly lower semicontinuous functional whose Gâteaux derivative is compact. Next We will prove that Ψ is a sequentially weakly lower semicontinuous functional. Indeed, for any u n , v n ∈ X with
due to the weakly lower semicontinuity of norm. Hence by virtue of the continuity and monotonicity of M 1 and M 2 , we conclude that
2.5
Consequently, Ψ is a sequentially weakly lower semicontinuous functional.
Proof of Theorem 1.1. Let
for all u, v ∈ X. Under condition M , by a simple computation, we have
Therefore, 2.7 implies that
Put
Denote
and Ψ −1 −∞, r w is the closure of Ψ −1 −∞, r in the weak topology. 
2.11
Then u 0 , v 0 ∈ X, where u 0 x v 0 x w 0 x and
Consequently, 2.7 and 2.12 imply that
Furthermore, 2.13 implies that
2.14
On the other hand, by F1 , 1.17 , and, 2.11 , one has
For each u, v ∈ X with Ψ u, v ≤ r 1 , and x ∈ Ω, by 2.7 , we conclude
2.29
By F3 and the definitions of u 0 and v 0 , one has 
2.30
For every u, v ∈ X such that Ψ u, v ≤ r, and x ∈ Ω, one has
By the combination of 2.30 and 2.31 , we have 
2.34
Hence, by Lemma 2.3 and above facts, Ψ and Φ satisfy all conditions of Theorem 2.2; then the conclusion directly follows from Theorem 2.2.
